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‘THE PRESERVATION OF TIMBER. 
OF TH THE (CoMMITTEE ON THE PRESERVATION OF Tower, Pre- 
SENTED AN ACCEPTED AT THE ConvENTION, JUNE 25TH, 


‘The committee on the ‘Preservation of Timber ” 


_ ties in many parts of the United States, that several of the sources of ‘a 
BS supplies were being rapidly « exhausted, and that a measure 
ay both private and national economy it would soon become necessary for 
writ 


‘been successfully done for years in , Europe. ig 
principal “questions before the committee were to “determine 
eae -s which methods of preserving timber against decay were most successful, a 


ie and which were best ae to the needs and current practice in this a 


— 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 
1 
forestry for the census of 
poy that year, it had become evident to engineers, from the increasing price i 7 a 4 
— 

— 
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‘THE PR RESERVATION. OF TIMBER. 


= 
_ Designing to base its report only upon well ascertained facts, the 


to compare them with each and with the results in 
__ During the first year the committee accomplished but little. It ry 
_to overcome the public indifference which then existed on the subject, — . 
and the e popular i impression that probably no good would result from the 
investigation, as it was doubted whether there were any successful pro- 
_ cesses applicable to this country. It also had to ascertain where the 
much-seattered information desired wastobe found. 
Ta. a This it was determined to do by circulars and correspondence, in a 
rr — order to find who possessed the data of | past experiments, and who would 
_ be willing to impart it. For this purpose the committee issued some x 
2 000 circulars, with postal cards inclosed, on which a form of answer s 
was printed. It corresponded with» some 350 persons, gathered and 
_ studied some 55 pamphlets, examined 104 patents, and thus obtained the % 
results of some 147 experiments, which are hereinafter tabulated and 
_.. When this information began to come in, the committee found if it ie 
‘confusing. Not only w ere there the greatest “possible differences 
in the opinions which were expressed, but the facts seemed to contradict _ Ps « 
each other. Apparently the same processes seemed to give different 
results, and these again differed from the European experience. 
” $ The committee, therefore, made a a preliminary report to the widen 
’ “ton Convention in 1882, and asked for more time to ascertain how each 
experiment had been carried out, and tosiftthe evidence. q 
- _ This was very tedious, both because there were few written r records — 
ot these experiments and we had to ) rely y upon pé personal recollections, : 


_ eemalines it required three or four to recollect the details of one experi- 
3 ment) had changed their business connection, and and were scatt scattered all over 


| 


Fi FR adh kindness and care with which its inquiries have been answered — 
by the various gentlemen whose names will be found quoted 
“authority” in the records of experiments (last column). Whatever 
value this report may prove to possess is due their assistance. 


“The data on gathered for the census of 1880 have it 
apparent that the time has now arrived when railway and other interests 
must largely resort to the artificial preparation of wood, in many parts 
Se As something may be “orn by economy in the use » of timber 
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committee to include the latter subject i inits report. This was intrusted 
to Mr. Francis Collingwood, who, from past researches and present in- as? 
te clination, was best fitted for the task, and who has furnished a , mono- 
graph on the subject, which will be found in an No. 1, and = ; a 
which particular attention is invited. 
this it appears” that our Northern white pine which 
Jess than a generation ago were considered as , inexhaustible, n now bid fair 
to yield but eleven years more of supply at the existing rate, and that _ a. : 
there is a growing scarcity of wood suitable for railroad 
These facts must soon produce : advancing prices. farthe 
ina still accessible, supplies ar are now being drawn upon, ‘and as soon as they 
Betz. are exhausted prices will go up with a jump. Several such periodical = 
7 advances have already taken place, and in the older oan, lumber, 


‘ao: years ago, ago, with a prospect that in n leas ‘than half that time they will . 
a approximate European prices, 
Timber has hitherto been so abundant and cheap in the United 
States that there has been but little inducement or economy in preserv- : ; 
‘ing: it artificially aga against decay, It was known that the Europeans, w who 
have been experimenting on the subject for more than a century, had - 4 q 
accomplished decided success; but inasmuch as to be effective 
ao be well done it w was found here to be relatively | too costly. 3 
long as wood was 1s cheap, the cost of efficient preparation, incnd- 
‘ing interest on plant and price of antiseptics, was so great in proportion — 
the ruling twenty or thirty years ago that timber 


er noe more or less successful, , abandoned the work § as not conferring _ 


benefits commensurate with the cost. 
coe Lie Fresh attention was attracted to the subject by the publication of — 
srs. Colburn and Holley’ 8 report upon European Railways in 1858. 
In this very valuable treatise a chapter was devoted to sleepers, and to — 
— preparation against decay. This brought about the erection of 
_ some wood-preparing works by the larger railways, and a cen crop” 
so-called inventions to cheapen the processes. 
re a The chief efforts of this crop of inventors were either to discover 
; some cheaper antiseptics, or to use a less quantity than had been found a 7 
at. to be requisite in Europe. They also proposed to reduce the time of be, 
These effor ts to produce ef effects with agents, or r to 


State and county rights they could, and retired from the field 
-— when the insufficiency or danger of their process became apparent. We is 

will hereafter describe some of these oo and it may — be ex- we 
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THE PRESERVATION 0 
posted, should publication of this report lead to renewed “attention 
to the subject of wood preservation, that there will be a new ‘crop of in- 
ventions based on the method of “ how not to do it.” eS, 
oT will hereafter be seen that some of the processes which oe ro : 
been omaromagae abroad led to indifferent or unsatisfactory results in 


_ The committee has endeavored to ascertain the none 


have been found necessary to success in Europe. These relate to 


_ the time occupied in treatment, to the methods pursued, to the strength | $ 
- and quality of the solutions employed, and especially to the fact that — 
the Europesns chiefly upon Seasoned timber, hile we have 


_ These various points will De touched 1 upon in describing the princi- 

, ba pal experiments which have been conducted in this country, and will be 
found fairly to account for whatev ver differences ha hav ve been f found in the a 
so great as to have led many managers of import- 


Although experiments in wood preserving now date back some cen- 
tries, , and the | list of substances experimented with seems nearly end- 

less, * there are but few antiseptics which have stood the test ; of time, 


or have been worked commercially. 
I Special activity seems to have set in with the Railway Era, and the 2 ES 


a consequent demand for timber which had to be ape to the pgreent 


mittee has collected 104 issued in the United an, Few of Prine 


Mr. 


of Gleagee, gives the | ‘list of the names of the 


patentees and the most valuable compounds employed 


ee *In a treatise on | the preservation of timber. by wm. Chapman, Civil Engineer, pub- 


lished in London in 1817, will be found records of experiments with, and mode of applica- — 


tion of, the following 


Sulphate of iron, 
_ Sulphate of copper, 

Nitrate of silver, 
Corrosive 

Sulphate of zinc, 
Carbonate of soda, 

: Caustic 

Charring, 


a Barytes, 


Mineral coal, 
Charcoal 
Salt, Coal-tar oil, 
Quick- -lime, Vegetable oils, 
Alumine, a Fish oils, 
Selenite, 
Soap, 


Resin, 


which had been applied to the of timber for ships, 

 ete., ete. This, it will be seen, covers almost all the ground since traveled over by had 
tees, who are constantly even now experimenting with and patenting substances wale & -: 
investigated and discarded Mr. Chapman and his predecessors. 
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Chloride of 
-Margary. 
ate Creosote or pitch oil. 


....-Chloride of zine. 


Boucherie..... ..Sulphate of copper. 

; Sulphate of iron. 
2. 


«= 


Sensing the modes of application, Me. Moir Says : 


 Boucherie employed the sec and Payne, Burnett and Bethell 
ae the third, which was also latterly adopted by Boucherie. _ The first and — 
third —— required that the timber should be seasoned and free 
These patents now all l expired, a and the use of the anti- 
a . septics which have proved most effective is open to the public. What- 
ever valuable patents have since been taken out refer chiefly to the modes 


a such as steaming in closed to season the wood 


vill determine for himeclf, but it may be said in general terms 

_ that we now know the antiseptics which are most effective, and that the a ; 
best modes of application a1 are also pretty well known. as 
ss It will much simplify matters, for those who have not made a study 

of the subject, to group, so far as possible, the records of experience __ 

J _ under the names of the best known processes, and to include therein hy 
: a various s modifications which had sufficient of novelty to form the basis 


for an a new "patent. We have, therefore, classified the various yapeewall 


information, under the following b heads : 
. Ky yanizing—or of corrosive sublimate, 4% 
2. Burnettizing—or use of chloride of Re ee 

. Creosoting—or use of creosote oil. 

Boucherie—or use of sulphate of copper. 


by us over the names of their writers. 
of these gen 


— 
— 
i 
three in number, namely : steeping, vital suction and pressing in close 
= 
—— 
“a 
— 
— 
— 
— 
the causes of the success or the failure, and where full information 
desirable wa in the annondix the tert of letters received 3 
mn the matterto ##§ 


National Exposition of "Railway Appliances, held in Chicago in June, 
1883, and are now deposited in the museum of the Civil Engineers’ ; 

Club of the University of waned at Champaign, Illinois. iid — ao 


As already stated, Kyanizing | was was first introduced in 1832. Itcon- 
sists in n steeping the timber in a solution of corrosive sublimate, | probe 
the most powerful antiseptic known next to creosote. 
The original proportions were one pound of the dry salt to four gal- 
‘Tons of water, or a solution three per cent. strong by weight. Of this e % 
-_ the timber absorbed six or sev en pounds of salt per “load” of 50 cubic ig B 
feet, or say ten to twelve pounds per 1 000 feet, board measure. As the . 
in of this chemical was then $1.25 per pound, it cost some $12 or $14. 


1 000 feet, board and this ledt to a more sparing u use of it. 


4 ‘the timber absorbed two and a half pounds of the per 1 00 
It was also applied by the “ Boucherie” process, , but the timber was 
found to absorb too much of the salt, and some of the solution neces- 
— eanily ran to waste. The cost induced some of the contractors to further * 
on _ reduce the strength of the solution. To speak in plain terms, it led E % 
to cheating, and Kyanizing fell into contempt in England. More- 
_ over, the p process is very tedious, because of the length of time a 


timber for their own use. = 


As this salt now costs fifty to sixty a pound, and as an 
tion of four or five pounds | per 1000 feet, board measure, is considered 
lialen, Kyanizing now costs about $6 per 1 000 feet, board measure. : 
Where and when it will be profitable to use it will depend upon the — s P 
“Price « of the timber and its subsequent exposure, and in order to serve 
fo as a basis for forming conclusions on this subject we have compiled the Bes | 5 
table on page 253 of sixteen experiments, which have been made in this of I 
aia ond we add the comments which _ seem to requir  g 


ON KYANIZING EXPERIMENTS. 


have found our northern red treated with the old 
a process (an infusion of corrosive sublimate), after 22 years’ exposure, — 


lying o on a slope of strong limy soil, to have gone to decay, especially — 


os the lower er + ends of the : sticks, and Kyanized white o oak of Michigan, rest- 


— 

— 

— 

y 

— 

a 

: 

q 

aa 

q 

. 


oars 01.100) Amoiow jo JO WOTINIOS B JO 


— 
— 
— 
im 
ii 
— 
| 
| 

im 
iim 
— 
— mi 
— | 
© 
— ... 


THE ‘PRESERY VATION oF TIMBER. 


is 


“Chestnut railroad ties, grown upon the barrens of Maryland, 
-Kyanized and laid upon a limy soil, some miles north of Baltimore, in 
- 1838, I saw tested 11 years afterward, and then perfectly sound a and more 3: 
solid than when laid ; while those of the same kind of wood, untreated 
but laid at the same time, in the same kind of soil and exposure with 

_ the treated ones, lasted only 7 years before they required renewal. — 

«This experiment of of Kyanizing ti timber | was the first, I believe, ever 

i practiced i in our country. i Ties enough ¥ were treated for 1 mile of track, 

a costing 12} cents per cubic foot of timber. The process, however, was = 
- so unhealthy, salivating all the men, it had | to be abandoned. It would S 
worth while to ascertain if those Kyanized ties are yet sound. 

4 that time the untreated ties cost only 14 to 16 cents.” ie ii as 

a _ Diligent inquiries among the present officers and some of the former ioe 
officials of the Northern Central Railroad have failed to elicit any : 

@ further information as to the final result of this experiment. — It is very 
evident, however, why it was not followed up. Cross-ties usually con- 
tain from 2 to 3} cubic feet of timber, which, at 12} cents per cubic 

oa foot, would make the cost of treatment, at that time, from 25 to 44 cents 
_pertie. This is wholly out of proportion with their original cost, which ae 3 
was 14 to 16 cents apiece. a The same ties would now cost untreated 
about 50 cents apiece, and at the reduced cost of corrosive sublimate 
could be Kyanized for 15 to 25cents eache 
he records of a similar experiment (No. 3) Louisa, now 
wis. Chesapeake and Ohio Railroad, are furnished by Mr. H. D. Whitcomb, 
It appears to have been successful up to a certain time, and then to have = 
been lost sight of, probably because the cost of preparation was more — 
than that of the ties. 
_ Experiment No. 2, that at Fort Ontario, has been fully described in : 
the paper of Mr. W. P. Judson, published with our preliminary report. 4 
4 ‘After thoroughly investigating the results, Mr. Judson came to the fol 
lowing conclusions: 
An examination of this w ork indicates that Kyanized hemlock (and 
3 “probably Canada white pine also), if set up so that there should bea free | 
4 circulation of air about it, away from contact with moist earth, and with — ; 
its bases and joints s so formed that water would not lodge in them, would e 3 
be 80 per cent. sound after 40 years. The use of the process is not~ 
recommended for a work which will be liable to continuous moisture. aie 
Mr. Judson, therefore, does not believe that Kyanizing would be. 
i satisfactory for railroad ties, in view of the moist: nature of their exposure, 
= his view is confirmed by the results of the experiments on the _ 
- Baltimore and Ohio Railroad (No. 6) in 1842, on the Old Colony Rail- ; 
road (No. 7) in 1845, and on the Providence and alaeienieas (No. 9) in 
‘1847, which were all as a 
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‘gh Concerning experiment No. 15, on the mie and Providence Rail- 
road, in 1856, Mr. G. F. Folsom, Superintendent of Construction, writes: 
“The ties were green and half seasoned pine and spruce. After a few aa ‘ 
years’ service the hearts of the ties were found decayed, while } ad il < 
an inch of the surface was as sound as when laid under the track.” 
Cone erning experiment No. 0. 11, on the New York Central Railroad “— 
_ Mr. J. F. Wilkinson, of Syracuse, N. Y., says: i In 1849 a q 
hewed hemlock cross-ties were charged with the solution of corrosive — 

re sublimate, I think by immersion in vats prepared for this purpose. Tn 
~ some alterations that were made in the track of the road a large quantity — ts 
of these ties were taken up > after 4 years’ use in the main n track, and ad a 
In 1859 I examined the ties in these branches, and found that there was “se 43 
_ comparatively 1 little decay among them. I do not remember how long it rood 

. Ithink that at the time it was estimated 

to cost about 10 cents ih “There were certainly several years added to 
the duration of the cross-tie” 


J. B. Francis, Past of this Gately, gives 


since 1848 (experiment No. 10), and has tarnished the committee 1 the : in- 
teresting account published i in Appendix No.2 


_ He informs us that he chiefly uses the timber Kyanized at Lowell for [ 
bridges over the canal, and that although he has repeatedly prepared — 
; experimental ties for the neighboring railroads, 1 none of them, save the — 
Eastern Railway of Massachusetts, have adopted the process. 
ra _ For bridges, or for timber exposed to weather alone, and not to con- — 
stant arwenied there seems to be no question as to the beneficial ee 7 


Barr truss bridge ‘stood 1840 to 1862, ond failed e even then, not 
from decay, but from defects in construction. 
It is also shown by the record lof experiment No. 14, at the © Blackstone 


4 River br idge, on me New York and New aaend Railroad, which con- 


_ when taken down in 1876, after 28 years of exposure, shut —. ' 
- undecayed. Even the foot of the posts, which rested upon ¢ oak ak blocks, 
like success the Kyanizing, o on the Philadelphia and 
Reading Railrcad, of two in 1850 Bo. 12), the timber 
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_ Where, however, timber is exposed to moisture, Kyanizir 
utility. On the Fitchburg Railroad in 1853 (experiment No. 13), the 
floor timbers for an engine house at Charlestown were Kyanized, ‘‘ be- 
cause the location was very damp.” They were found, however, afew 


THE PRESERVATION OF 

J ars afterward as much decayed as if they had not een s so pre- 
‘This experience is confirmed by the appearance of a number of > 
Kysnized spruce planks, laid in gate boxes on the Lewd water works, 


City Engineer. Where these planks were in dry tee are quite 
sound after twelve years’ exposure, and the life of the wood has been “3 : 
- least doubled. Where they were in wet places, they a are decayed, and — 
the amount of decay seems to be in proportion to the dampness of the 
‘From the foregoing, it 8¢ ev vident, that for tty trestles, 


= that for cross-ties, pavements and work pont to constant moist- 
ure, success is more doubtful, probably in connequense of of the wash- a 
_ ‘There are now two establishments for wo in the United States. 
7 ‘That at Lowell has been referred to in the letter of Mr. J. B. Francis, 
It consists of two pits or tanks, built of masonry, and lined with wood, 
a each 49 feet long, 7 feet 4 inches wide and 4 feet dee PD, capable of hold- 
ing 10 000 feet, b. m., of timber. The sticks are handled in and out by a ; 
an a cranes, which also serve to swing large stones that are placed on the a 
wood to prevent it from floating up. ~~” is allowed to steep one day for 
- each inch in thickness of its least dimension, and one or two days in 2 
7 addition. The solution used contains 1 per cent. by weight of corrosive 
7 sublimate, and from 4 to 5 pounds of this are ubsorbed per 1000 feet, 
: q b. m. . At a cost of 53 cents a pound, this comes to $2.12 to $2.65 65 pe a 
M.,b. m., for r chemicals, ar and | 8 the labor e« costs about as much more, the vd 


work is done for outside parties, for which $7 per 1 000 is charged, this 4 
. being supposed to ¢ cover a small profit, enough to pay interest on ‘the 

- _ The other establishment is on the Ea Eastern Railroad, at Portsmouth, 
H. | account of this, together Ww ith a of 


of of Way, i in n Appendix No. > 
From this it will be seen that the Eastern Railroad, having resorted — 
to Kyanizing in 1846, by the unusual process of forcing the solution into % 
7 4 the wood, in a closed cylinder, r, subsequently abandoned it, but has taken 
: up again for the preparation of its ties by the steeping process. 
‘Too short a time has elapsed since 1881 to judge of the results, but 
rr: the data gathered by your committee indicate that where these ties are 
; didi in dry places (on stone ballast for instance), their life will be mate- 


aly increased, _ Where are laid in wet it doubtful 
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op The original mode of 8 application employed in Burnettizing was by 
steeping s the timber in a solution of chloride of zinc, in the proportion 

of 1 pound to every 4 gallons of water. This was found exceedingly al 

- tedious, and somewhat ineffective, and Sir Joseph Burnett subsequently 
_ adopted Bethell’s process (as applied to creosote), of placing the timber 

tr in a closed iron cylinder, forming a partial vacuum, , to extract the sap, air — 


and water, as far as practicable, and then forcing in the preserving liquid a 
a under pressure. This process has since been improved by using steam 
in the preparatory stage in the cylinder, in order the better to open the | 


the wood to receive the well as 


“Thi is probable that some of the fgilures which will be described are 
mode of application. nD. 
On page 258 is a table of the ‘experiments = w which the Committee 
has been able to obtain record. 


‘Bun nettizing to have been first introduced in this 
r Lowell, Mass., in 1860, as B atated i in n the letter of Mr. Francis — 
No. 2 
7 it was Poa te to return to Kye anizing, the latter being thought mo m 
effective for bridge and building timber, 
1855 the Union (horse) Railroad of Cambridge, was laid 
with ‘Spruce str stringers and sleepers, Burnettized at Bangor, Me. ‘The 
stringers are now (1883) all worn out, Mr. K.. G. Chaffee, the 
_ President, writes that ‘‘ many, and I think the majority, of the sleepers _ 
are in good condition to- -day,” that is to say, after 28 years’ exposure. ‘va 
The experiment seems to have been given up because -igaiaea lots. 
pared by contract turned out badly. + ‘Mr. Chaffee writes: 


tractors). Itis of no benefit unless done while the timber is 


In 1856 (experiment No. 3) the Vermont Central R. R. erected Bur- _ 
- nettizing works, and prepared large quantities of timber and ties. Some “4 
of the latter were found to be nearly sound in 1880, as stated it inthe 
of Mr. w. General Superintendent, giv 
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Ti. process ‘seems to ais been given up after four } years’ use, in 


i= consequence » of the delays and annoyances involved in treating § such z 
_ large quantities of timber as are used on a railroad, only to find out after : 


4 lapse of 25 years what a great success ithad been, 
a Experiments Nos. 4, 5 and 6 show that some spruce plank and track 
stringers, Burnettized in 1857, | laid on wharf in Boston, and on 
gome horse railroad, were yet sound when examined in 1872, or some 
years afterward. We have not been able to trace their subsequent 
In 1860 (experiment No. 8) the > Chicago, Rock Island and Pacific R. 2 et 
8 built a Howe truss bridge of 8 5} spans of 150 feet each, which was s still : 
in use and in fair condition in 1882, as stated in the letter of Mr. Hugh 
une ‘Riddle, its President, published in our Preliminary Report. 
ee Ini 1860 some Burnettized spruce ties were placed i in the floor of an 
- iron bridge built by the Boston and Albany R. R., in 1 the City « of Boston. | — 
i ‘They lasted 9 years, and were replaced by untreated white pine, which 
only lasted 5 or 6 years, when chestnut ties, unprepared, were substi- : re 
“a tuted, , which have lasted seven years, and were replaced last season ison by a » 
‘second set of chestnut ties, also unprepared. 
_ A full account of this experiment (No. 7) w will be found in the letter 
_or Mr. E. 8. Philbrick, published herewith as Appendix No.5. 
‘It will be noticed -d therefrom that the Burnettizing doubled the life of , 
the spruce, Ww hich Ww would otherwise have lasted but 4 or5 years, an and that 
te ties er failed by checking and splitting, s so as no eons to hold " * 


is more av where timber is with earth 
i wp when fully exposed to sun and air. This opinion is confirmed by 
statement of Mr. Hobart (Appendix No. 4), who found Burnettized 


nearly after laid some 25 in an side track, 


for ‘the washing wal of the chloride of zinc from the 
timberby the action of rains, 
es shy In 1861 (Experiment No. 9) the Erie Railway built a set of Burnett- 
a4 izing works at its bridge shop at Ow ego, New York. These w yorks 
” chiefly consisted of an iron cylinder 70 feet long and 6 feet in diameter, 
- Ls with a heavy i iron door at each end, and a track running through it, < a 
: i on which the material was run in on small trucks, mov ed by ahand- _ 
windlass. ‘The capacity was 13 000 feet, b. m m. , and d the Bethell 
_ When the cylinder v was filled and the rubber- -packed doors closed, a 
these air-pump was applied, and as perfect a vacuum formed as pos- ; ; 
Ke sible, and maintained one hour, to withdraw the sap and air from the ys. 
timber. _ A stop-cock was then opened i in the p pipe the cy 
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When the cylinder was filled, the stop- -cock was closed, 


~The of the solution was 2 per with 


- Iabor at $1.50 per day, the cost. of the treatment is said to have been — 
$1.50 to $2.50 per 1 000 feet, b, 
4 _ The treatment was applied almost entirely to bridge timber and 
plank for platforms, crossings, etc Very few were 
and only as an experiment. _ 
__‘The results were not entirely s: satisfactory, and when the wo works burned 
down in 1869 they were not rebuilt. Two-inch plank seemed to be well | 
: _ preserved, but large timber, taken out of bridges 8 or 9 years after 
treatment, , showed a hard crust from }tolinch thick all round, but 
was rotten at the center, thus tending to deceive the bridge inspectors — 
as to the soundness of bridges which might really be insecure. a 
el Some pains have been taken to ascertain the om of this want of 


success. They see seem n to been a as follo all : 
“Bethel” ‘process. — The partial 


7 vs acuum did not properly clear the timber of sap. This has since been 
7 _ impr oved upon by previously steaming the timber, to liquefy and v: “He, 


‘ize the sap, beforethe vacuum isapplied. 


was probably a a mistake to select timber this experi: 


poy or is aauainees steamed, so that the water may evaporate oki 
make room for the solution. Moreover, it is also well dried before — 
using, to prevent the zinc from washing out. Asa confirmation of this — 
_ view, it may be mentioned that while the bridge timber | did not last 
eins several sets of switch ties which had been cut about 8 months, - 
and seasoned, were Burnettized at Owego, for the road department of — 
the | Erie Railway, and laid in in its tracks, w ith the the result that nine years 
afterward they « did not show a particle of decay. ‘These ties have beer 
dost sight of since, but your committee has in its possession an oak tie, one 
7 of alot of two car loads, seasoned and Burnettized at Owego, whic. 
lay in the track at Susquehanna : station aie 17 yam, and is almost per 


4, Insuficient It hes bon that the pressure 
ongit to have been some 200 pounds per square inch, and continued 8 © 
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ie ylinder under a pressure of 120 to 150 pounds per square inch. This ; 

pasate, ressure was maintained about four hours, and left sometimes in over % 
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/* 3. Operating upon unseasoned timber. As practiced in Europe, . , 

Burnettizing is exclusively applied to seasoned timber. This being gen- 

a rally imported from a distance, has a chance to dry in transit; orifeut $$ 9 

; 
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— 

— 

— 
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“hours instead of 4, This might have produced somew whi ut better 
= but it is believed that the last cause, which © remains to be mentioned, — 

more fully accounts for the partial want of success. ee an ee 

= a Undue haste in the treatment. In accordance with the usual © 

ailroad. practice of never ordering materials until they are impera- 
tively required, the timber | Was not procured | until the bridge which it | . 
ibewd intended to rebuild was about ready to come down. Then there — 


the works were hurried up, and 


2 was ‘ put through,” without sufficient b preparation, some of it 


Mr. Jas. D. Bishop, formerly Superintendent of Bridges of the —- 
Railway, who had charge of these Burnettizing works, writes: «Al 
Oe the timber used i in renewals of bridges, and exposed parts of buildings, 
platforms, ete., upon the road, which was very large amount, was 
AS : hurried through this 1 process, and for the want of time was done quite wi 
ot consider the of timber a success, 


The timber in bridges, that was Burnettized in othe winter, 
a was full of frost, and Burnettizing had no other effect than to confine — 
the sap, and make the timber decay much s sooner than 
a. ‘Under these circumstances, it seems to be no wonder that the results” 
r, were not entirely satisfactory, but all this amounts to saying a very 
: Be simple and very obvious thing—that we cannot hope t to get a preserva-— 
as tive solution into the timber unless we first contrive to make a place al 
it, and that in order to be successful, the work must be done exilifully — 


For this there must | ber no o undue haste; but : at t the : same e time it, must 


timber and ties are exasperating to railroad men, 
and many of tne works and experiments which heretofore 


charge of the works, and to this statement of the | experiment has 
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dge, with very imperfect treatment. The pressure was 4 
A: 
_ 
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» Huy t of the western division of the Erie Railway, 


OF TIMBER. 


3 - steaming to season the timber, there seems La be no reason to doubt that a 
the work can be well done at all seasons, 
- We may | here refer to experiment No. 16, on the Union Pacific Bg. 
Burnettizing works were erected at Omaha by that co: company | ‘in 1867-8, 
3 and run about one year on cottonwood aol =m cost of treatment is 
stated to have been about 30 centsatie. | 
- The works were abandoned as impracticable, as not one-tenth of the a 
ties used could be put through the machine. | I Some difficulty was also ae 
- found from the brittleness of the prepared ties, probably, as will be — ‘a 
- explained hereafter, : from ad use of too strong a solution in order to a 
theprocess, 
is doubted by your committee whether it is wise to attempt 
2 prepare artificially (by any process) ties for a road in process of mel es, 
construction. The quantities required are too vast, and delays are too 
annoying. Iti is Clear that if it is desired to lay some 3 miles of track ; a 


— 


capacity of which are 500 to 1000 ties a day, ‘will not be. 
cient. The remedy i is to provide an adequate plant, but this would be 


This difficulty for roads in of operation, and 


Rk R, and experiment No. on and R, 


oy They fo found the ties would last ane decay, but that they broke i in a 

the track. As Mr. I. Hinckley, the President of the P., W. and B. R. R. a 
_ expresses it, ‘*they were as brittle as a carrot,” and would break inun- 
loading from acar. As Mr. Lorenz, the Chief Engineer of the Philadel- 
- ~phia 2 and Reading R. R. puts it, “the elasticity and strength of the eg es 
wood was s destroyed. ‘The ties became too solid for good wear of the ; 


A rails,” and many of them were removed from oe track and used as fence 
__‘The explanation is that the solution was too strong, and the surplus _ a 
_ gine probably crystallized in the sap ducts of the timber, burst some of a 
- \g them asunder, and so made the wood brittle. On the P., W. and B. R. oe 
__ B., a saturated solution was used, probably 5 or 6 per cent. strong, and ¥ 
- the Philadelphia and Reading R. R. the solution was 3} per cent. — 

_ strong, while experience in Germany has thoroughly established the — 

fact that for railroad ties the solution should not be over 2 per cent. e 
ee and 1.91 per cent. is considered the standard. =~ 


_ In this connection we refer ‘you to Appendix | No. 6, which consists 0 ot 


= 


— 
-| 
| 
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a companies set up their own works and Burnettized their own ties in 
— 
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— 
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as 


an account of German experience with ties, written 
by Privy Councillor Funk, of the Cologne and Minden» R. and 
translated for the Gazette” of May 28, 1880. It willbefound 


of zine, under pressure, , reaches: 
oak ties 5 years. 
results of with chloride ots zine 
os are about equal. But as the impregnation with creosote costs — > 
about three times as much as with chloride of zine, a ‘majority of the 
ilroads have gone over to the latter.” cae 
Experiment No. 12, on _ the Chicago, Bock Island and Pacific, in 
866, confirms the German experience. _ About 75 per cent. of Burnett- 4 
zed hemlock ties were still in the track in 1882, after 16 years of 


wh A similar result was obtained in experiment No. 15, on the Lehigh 
and en R. R., where | Mr. L. L. Buck, whose letter is given in 
ech and hemlock ties had s had resisted 
almost per rtectly. with 15 or 16 years’ exposure. 
Concerning experiments Nos. 10, 17, 18 and 19, we have been able to 


a ‘obtain but little information. They seem to have been failures, but 


exposure as stated in the letter of Mr. M. Alexander, roadmaster, —. 


whether due to bad work or to the exposure we could not find out 
may say, however, that we consider Burnettizing well 
adapted to bridge work than to the preservation of ties. 
indicated by the results of experiment No. 13, at the Havre Pe Grace 
bridge, where pine timber Burnettized proved brittle. Mr. Edward © 
Larkin, who had - charge of this bridge, and whose letter we give in 
/ Appendix No. 9 , states that the solution was 1,4, per cent. strong. s We 
are inclined to believe that it must frequently have been exceeded in 
working, as a solution of this strength has nowhere else (that we know 
proved i injurious t to the strength of the timber. 
It has been found, however, both in this country and in Europe, 
a when zinc solutions are employed, weak enough not to injure the — 
strength of the senber, they are likely to wash out under the action of 
rains and moisture, and to leave the timber unprotected. is 
ely quite well s shown by the ties on the Chicago, Rock Island and Pacific a 
= Railroad (experiment No. 8), which are decayed and exfoliated on the 
tata Burnettized ties decay from the outside toward the heart, while 


ties are more iy to decay from the heart outward, 
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reason is same ia cases, decay at the point where 
there remains the least of the antiseptic material. The heart-wood being | ge : 
dense, naturally absorbs the least ; but in the case of Burnettizing, 
— the chloride of zinc being a very deliquescent salt, readily washes 
= and allows decay to set i in . Creosote or dead oil does not work out, 4 


hen to be largely cused in n Washington, 
¥ as. (experiment No. 19, which, by the way, seems to have failed 
- Sania of very bad work), Mr. W. ©. Tilden, A. A. Surgeon, U. 8. A. 


mateo some e chemical | on n the various processes of preserving 


1 


qcldulated water, this defect in Burnettizing seems to be so gen- 
erally understood that it has led to the patenting of a number of 
= . ‘The first of these in point of date is that of Mr. W. Thilmany, who 

patented the use of a double solution, the first being that of sulphate — a 
of zine, and the second, subsequently applied, a solution of chloride of 
barium, which, it is claimed, by combination with the first solution, — 

changes it into an insoluble salt of sulphate of baryta. Experiments — 
Nos. 27, 28 and 29 pertain to this process, and time will have to deter- 
Pr, ig mine whether they prove successful. Chemists who have been consulted 
your committee doubt whether it is possible this chemical 
= _ ‘reaction to take place on the inside of the sap-ducts of the wood, many 
which are only 1-200 of an inch in diameter. 
The next patented process was that of Mr. W who 

employs a double solution, the first being chloride of zine, to a 


a or films of insoluble artificial leather, which plug up the ny of the : 
a sap-ducts, so as to prevent the zinc from washing out. Experiments — 
Nos. 21, 22, 23, 24,25 and 26 pertain to to ae ‘process, and end the results 

‘The last patented process which se seems to call for mention is that a = 
Mr. Hagen, who uses but one solution consisting of chloride of zine and zs 
gypsum. It is claimed that the gypsum (sulphate of lime) crystallizes 
and | hardens inside of the sap-ducts, and thus forms partitions to hold a 
the chloride of zine within the cells, Experiment No. 30 represents * 
this method, and the process is now on its trial. 
There are now three Burnettizing works in this country. One ab 
a Defiance, O., operates the Thilmany process. _ An account of the latter . 
* is given in ‘Appendix No. 10, by Mr. O. Thilmany, the proprietor. — a - 
Works at St. Louis operate the Wellhouse process, of which 
account is given in ‘sao: No. il, by Mr. J. P. Card, President, a 
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while still other works at St. Louis are openting the zine- gypsum 
process, of which an account is given in Appendix No. 12, 
es ‘The cost of Burnettizing, when well done, is about five dollars per 
x ae 1,000 feet, b. m., or twenty to twenty-five cents a tie. it is particularly — 
i adapted to the latter purpose, and your committee recommend it as_ 
the available process to use (in view of the cost) for the preservation  —__ 
of railroad ties. It is b believed to to be less well adapted to bridge or 
_ trestle work, but for wooden pavements, if well it probably 
cannot too strongly insisted upon ‘that be well 
— _ The sap or moisture must be removed from the wood to make 
ient room for the antiseptic, , and a sufficient amount of the 
‘must be put in. _ To do this thoroughly, , of course, costs more than todo : 
Ee it hurriedly and badly. It will be noticed in Appendix No. 6 that the a : 7 
cost of Burnettizing has ranged from 5.8 to 19.2 centsatiein Germany. —__ 
bs oa It has been done for 15 cents a tie in this country, but is said to yhave : 
ae = cost about 25 cents a tie on the P., Ww. & B. R. R., andsome 35 cents . 


ab 
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_ It was invented and brought into use — 

- 1838 by Mr. John Bethell, of ‘Ragland; and in 1853, in a discussion - 
of @ paper (by Mr. H. P. Burt) before the British Institution of Civil | _ 
he made the following among other remarks: 
“Experiment proved that oil of tar, or creosote, was perhaps > 

most powerful coagulator of the albumen (of wood), while it, at the 

Same time, furnished a water-proof covering for the fiber, and its <a 
fre. _ septic properties prevented putrefaction. If, then, the operation of ee 
: injection was well performed, there was every reason to anticipate the 


success of ithe system. He found that by forcing at least 7 


a. in first cost, and, when properly prepared, w si last longer 
te heart of oak or any other very solid timber.” * * * * * | : 
ee “The best timber for use was young, growing wood, thoroughly dried; 7; ar?) 
if it was fresh cut, or had been floated so as to saturate the pores with Rt 
Water, there wa was great difficulty in creosoting it. ik * 


“He had experienced 80 much difficulty in procuring & proper qual- J 
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ne his process consists in injecting the timber with hot creosote oil in a g oa 
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Ve 
as ess than 10 pounds per cubi im 
ani0 pounds pereubic foot 7 
was inclined to prefer the employment of porous timber, asit 
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ss 


3 to distil it to suit his own purposes.” 


‘THE | PRESERV: ‘ATION OF TIMBER, 


_ The best known engineers, such as Messrs. Brunel, Haw kshaw, Ren- 
- dell and others, also gave, on that occasion, the results of their experi- a 
ence, which | was in every case satisfactory when the work was thoroughly. 
done, and ‘ereosoting now become the standard mode of 


There is no question about its efficacy and economy when well done, 
as evidenced by 1 the fact that out tof 12 ¢ of the leading railways of Great 
| Britain to whom Mr. Bogart, Secretary of this Society, addressed circu. — 
i of inquiry in 1878, 10 used creosoted sleepers, and some of them ie 
forwarded with their answers sleepers taken from their tracks, which 
Were yet sound and in use after 22 years of exposure. at a, 4 
a _ As a protection against marine worms (the Teredo Navalis and Lim- 
 noria Terebrans) creosote is s the only known preservative, and if there 
be enough of it injected it is thoroughly efficient. All other substances 
which have been tried have failed, but the success of creosote has been 


-— established by abundant evidence all the world over. es 


an 


Ly The English have found 10 or 12 ‘pounds: to the cubic foot sufficient — 
same. But the French, relying upon a series of very careful experi- — 
ments, extending over a series of years, made by Mr. A. Forestier, con- 

_ sider that about 19 pounds to the cubic foot is required in their harbors ~ ee 

order to be quite safe against the ‘eredo. ‘This: latter quantity 


in their harbors. The Dutch and Belgian engineers use about the 


“4 been used in this country by Mr. J. W. Putnam for piles exposed along 


_ the Gulf of Mexico, and it seems probable that the higher temperature ¥ 

of the sea water, and consequent greater activity of the ¢eredo in the 

3 French and our own southern harbors, requires a more thorough impreg- 
nation with creosote than in northerly waters to afford immunity. — 


_ The conditions under which creosoting is done in England differ’ 


from those in this country in two important particulars: 


ae 1. The English operate upon seasoned timber, which, as it is chiefly 
4 brought from the islands of the Baltic, from Norw ay and from ‘Sweden, ¥ = 
4 generally reaches them some 5 or 6 months after it is cut, and frequently a 
- remains stacked up some months more after arrival before it is creosoted. 
7 All the English engineers specify that ‘the timber shall be thoroughly 
dry before being creosoted,” while in this “country we almost 
4 invariably operated upon freshly cut timber, full of moisture and cap, 
is This has led to steaming the timber previous to its injection wi 3 
_ ereosote (as well as with the metallic salts), in order to vaporize the 
moisture and make room for the solution. E: There are several methods 


a of effecting this steaming, cov »vered by a number of patents more or less 


‘meritorious, but the committee has included them under the general pi 


head of steaming in some American 
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even W sine seasoned timber is injected, it being considered 2 
“Ss valuable e improvement upon the original process of Mr. Bethell. 
i 2. Creosote is cheap and abundant in England, while it is compara- 
~ tively scarce and dear in this country. This, together with the higher 
i price of labor and the longer time required to operate upon freshly cut 
= timber, has made creosoting so much more expensive here than in 
England that in a majority of cases calculation showed that it it was was yo 
i 4 cheaper to let the timber rot and to replace it than to go to the expense a 
a ‘This condition of affairs brought about a considerable number of in- 
ventions experiments to circumvent the foreign experience and to 
make a little creosote perform as much as great deal. None of these 
can be said to have been successful, and it is one of the anomalies which 
a first much puzzled your committee that the record of creosoting ~ 
_ experience in this country should chiefly consist of failures, while the — 
"process is a thorough success in n England. 
Ba Investigation showed, however, that most of these experiments were o ; 
true as understood abroad, and, inasmuch as 


"wh hile our comments will show wherein seo 


upon the list, that « on the Philadelphia 
Sates Railroad in 1854, was not made with creosote at all, but with 
the coal tar from which it is extracted. ‘Some 70 000 ties were pre-_ 
FS + in of 120 degnem, then placing them for 2 hours in a bath of 
coal tar, at a temperature of 150 degrees.” Subsequently this was 
_ changed to the dipping of 2 feet at each end ot the tie into the tar, sO as 
to give the center a chance to part with any remaining moisture. ar 
7 ‘The cost was 8 cents a tie, but it was discontinued, because it was not 
s ae The Committee has heard, in a somewhat vague way, of a — many 
oa ae experiments with coal tar. be None of them proved successful, ex- 
cept where seasoned fence posts or paving blocks had their lower ends 
ie dipped. This kept out the ground moisture, while me wood could still a 


coal tar, and the sap and ‘moisture confined, the rest was 
an and failure, especially in those cases when the ammonia was not previ- : 
ously removed fromthe tar by boiling, 


The second experiment (in 1865) was true creosoting. It was con- 


ducted under the instructions of Tsaac Hinckley, Esq., then 


in the preparation of about 700 piles for the construction 4 
ale a eeidge " er the Taunton River, on the Old Colony Railroad. — Creo- 
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works we were for the purpose of treating these piles, 
these works are still in use at Somerset, Mass. In 1878 the Chief Engineer 
of the Old Colony Railroad, the late E. N. en wrote as follows 
have removed about 200 of the 700. * * The work was gen- 
: erally d done with a rush and in a careless manner; many of the piles were 


“are eaten in patches and commencing apparently the trim- 
ming was done. Upon « examination I find d the outer portion of the piles” 
~ from } to } inch in thickness, filled with creosote, to- day as limpid and 
odorous as when applied. Hence, I infer the attack has been made in 
: - almost every instance where the trimming or fitting was done.’ Pi 
ihe experiment was considered a success, and has been continued = *) 
7S but all trimming of timber s after treatment, , destined to be ‘exposed to sea 
pat - water, is now recognized, both here and abroad, as fatal to success, 
oes inasmuch as the teredo will attack any point unprotected by sufficient — 
ereosote, and will speedily make his way to the heart wood, which, in 


consequence of its density, absorb but a small portion | 


The third experiment was an instance how not to as it” 


: but a small portion of it, and decayed quite as fast as if they had not | - 

andr rain, is s considered undesirable, a: as the cutting aw ray of the 


ie e rated part admits the germs of decay to the less impregnated parts. iat 
- Je Experiments 4, 5 and 6 pertain to the Seely process, which was — 
hailed at first as a great improvement over the methods pursued in in the 


the oil, and raising the temperature to between 212 and 300° F. This was 
= to drive all the moisture out of the wood, when the ‘hot oil was 
ccm replaced by a bath of cold oil, which, condensing the steam 
remaining in the sap cells, was supposed to rush in and saturate the 
ra i It was believed to be well adapted to operating upon | green, wet or 
_ Unseasoned timber, and as the wood generally absorbed but 2 to 4 pounds 
of creosote to the cubie foot, it could be treated at about European — 
‘Prices. _ The process was vigorously pushed for a time, and introduced | 
a in all parts of the country. It failed on the Chicago, Burlington and x 
Railroad (No. 4), on the Chicago, Rock Island and Pacific 
i 5), and on the Gov manana wel works at the St. Clair Flats (No. 6). = ae, 
It was possible, however, with enere time and expense, to obtain ry 


specimen paving 
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- block ( ee 9), submitted to the Government chemist, Mr. W. 

C. Tilden, in 1872, a satisfactory appearance of saturation, 

and paving blocks in Pittsburg (experiment No. 10), as well as in Cleve- 
land (experiment. No. 13), having been saturated w ith about 4 pie 

of creosote to the cubic foot, have lasted about 10 years, or some 4 or 5 
years seri than they would have lasted i in their natural state. sous wal 4 


i 


“with of coal tar and of Of or amok the process 

— which became the best known was sand of Mr. L. S. Robbins, which 
It was most extensively advertised. Local companies were formed i 

_ New York, New Jersey, Pennsylvania, Massachusetts, New Hampshire, SS 

PA Connecticut and California, with millions of capital A convention of = 
delegates from each of these companies was held at the Astor House, in . 
New York, in 1869,at which Mr. Robbins was spoken of as a ““grent 2A 
public benefactor,” whose American genius made an invention 
which may be classed among the greatest achievements in the useful 
arts, whose process accomplishes by the subtle agency of vapor,ina __ 
perfect manner, W hat the Bethell process, by the gross material, imper- 

fectly did. The Bethell process, however, established the efficacy of of 
a coal tar treatment to preserve wood from decay, but how much 1 more a i 
certainly will decay be prevented by the Robbins process?” = = 

‘The first record we have of the results is that of experiment No. 7, Be : 
in the Government harbor v works, at Wilmington, Cul., in 1871. ¥ Overa 

‘million feet of timber was treated by the ‘Robbins process, im- 

pregnated with about 1] pounds of oil to the cubic foot, at a cost of $10 

_ coin per 1 000 feet, b.m. The engineer in | charge, Mr. C. B. —ae 
7 + It utterly failed to protect the timber from the worms, which were : 
“_ not more than two months longer in attacking it than in attacking 4 Ba: 


untreated timber, and when once in, their action seemed tobe morerapid __ 
and destructive than in the latter; in fact they relished it rather more. 


if the Robbins process was held in contempt by the éeredo 
‘ i navalis, it was claimed that it was efficacious in preserving against decay ig 
wooden railroad ties, telegraph poles, freight cars 


3 coffins.” 


Ho . 8), b 


. lew in all portions of block, the outer. No solid 

: = observed, even on surface (naphtalin, etc). Condition of wood shows va 
injury from heat. are evidently suited for exposure to = 


! 
4 
nuch creosote, and who reasoned thatif dead oil were applled tothe 
i i 
Saas er in the shape of vapor, it would be much more penetrating, anda = 
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THE PRESERVATION OF TIMBER. 
To make a long story short, the process entirely failed to perform 7 
- what was claimed for it; some portion of the works which were in New 
Jersey blew up, and the enterprise also exploded. Somewhat 
Rg was the process of Constant and Smith (experiment No. 11), which pro- 
Se _ vided an iron chamber in which the wood ‘ood was placed a: and exposed to to the 


al © 


smoky vapors of coal tar, , generated i ina n a separate retort. It did no ‘good 


4 ‘The same may | be said of the Detwiler and Van Gilder process (ex- rh 
periment No. 12), of impregnating wood by) resin dissolved in naphtha ¥. 
under pressure and at a high temperature. ‘we 
‘In 1871, Mr. N. H. Thomas, of New Orleans, brought; forward @ pro- a 

i. ‘veal for preserving wood by immersing it in rosin oil. ‘The process was 

_ thus described by the consulting chemist: 


: ee The albuminous matters of the wood are coagulated, and the s sap 
- converted into steam by heat, and the wood thus treated is plunged into 
boiling rosin oil. The rosin oil permeates the pores of the wood, and not — 


the introduction: of moisture and but it also, in 


Bein up the money savings which would result to 


1839; Payne, in 1841. Themes patented his invention in 1871, after 
a many years of experiments. Chloride of mercury, sulphate of copper, — 
P creosote, chloride of zinc, c, pyrolignite « of iron, sulphate of iron, carbon- - 


i ate of soda are the materials used by the first- nee inventors. — Thomas — 
aes rosin oil, which ischeapand healthy.” 
eae Works were erected in New Orleans, but after several years of experi- 
ments, it was found impracticable to impregnate wood with enough rosin 

& oil to do any ry good, the difficulty being understood to be that it could ra 


7 


tes 1868 it issued a circular beginning a as follows: ye, 

, we have to say, that centuries ago, iid the banks o 
Nile so densely populated, and the forests of 
and were ‘conv erted to th the uses | it 


1832; Burnett, ; in 1838; ‘Bethell, in 1838; Margary, i in 1887; 
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cases to those possessed by the materials used by the Egyptians in a 
embalming dead bodies, and which has resisted decomposition for ages), 
reserves the wood from decay, and the destructive action of plants and 
— 
o 
Be ven 20 years,” Mr. Thomas thus summed up the history and mystery =~ 
4 
a a _ Preserving Company,” of the city of New York, which we have not in- Sa a 
— 
tm 
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PRESERVATION OF TIMBER. 
came necessary to adopt some means to preserve all we ‘that: were 
- composed of wood from mold or decay. Wood became valuable; the 
‘yy demand for it was imperative. - How long it required to bring the pro- 
cesses ¢ of preservation to perfection, it is now impossible to find out; but 
that the Egyptians had a process, and that they did preserve wood and 
many other perishable things for thousands of years, , there is no 
the New York Historical Society rooms, corner Second avenue 
and Eleventh street, which contains the Egyptian Museum, can be seen 
wood which is over four thousand years old; also linen, towels, robes, @ : 
_ ropes, canvas, paper, and numerous household articles and implements, _ 
; all of which have been preserved and are now in good condition, so that, 
whatever may be said as to what can or cannot be done in this age, 1 we 
2 4 have the incontrovertible fact before us that wood has been preserved ee 
_ for over forty centuries.” * * * * * To rediscover the lost arts — - 
the ancients has for years: ‘oceupied the attention of the first minds" 
* il the old world; but it seems to have been reserved for this inventor to 
— and apply practically one of the most important.” * * *— 
“It will give us great pleasure to have you call at our office at your con- _ 
venience, when we can undoubtedly satisfy you as to the merits of this — 
—— invention. | We would very much like you to become interested — 
2 nee the enterprise, as we have no doubt it will prove a great success. ar 


rediscovered the method of their p preservation, n, the pt public — invited ~ 4 
_ subscribe for shares in a company with a ‘capital stock of $1 000 000, 
into 10 000 shares of each, which 1 000 


method of rosin) not yet seem have c come into general 


Nothing is is more curious us than way in which all Re: inventors of 


an rns, thoroughly - protected from weather and moisture, they are sure bs 
oy SI claim that their particular nostrum had something to do with it. ne 
‘They claim this for the “ Seely of creosote; fee 


tion” of resin; for the «Foreman process’ of arsenic, ete. 
te ty ete. And then they - generally go go to work figuring up the profits, much 
ia after the method of Col. Sellers of multiplying the profit on a bottle of 
eye water by the number of sore eyes in the world. _ 
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te, a ra _ ter of the process; but having indicated the exact museum where the § 

; 
— 

That bodies, coffins and cloths should have been preserved for three or 
a four thousand years appeals to their imagination; and, taking no account 
7 

— 
Me 


Having noticed that ‘the s sSCOWS he used in business 
were attacked by the teredo, he smeared their bottoms and sides with hot = 
coal tar, and then sprinkled over it an even layer of Scotch snuff. Being , 
disagree- 
“able thing he do to the teredo. . Unfortunately, however, for 
experiment, the coal tar rubbed off in spots, and the teredo gotin. 
ag bi er No. 14 was tried in New Orleans in 1872. Cypress pav-— 
ing blocks were thoroughly b boiled in creosote, or dead oil, in the still 
of Geo. H. Fletcher, and were laid in the yard of the New Orleans Gas 
- Light Company. _ They are said to have been saturated with not less — 
than 20 pounds, and probably with 25 to 30 pounds, of dead oil to the > 
Goo foot, and are now (1885), after 13 years’ exposure, as re 


No. 15 was only a temporary expedient. to the 
sheathing of the East River Bridge caisson from the ‘eredo while _ 
a being sunk. Being now entirely buried beneath the mud, it is safe a y 
from attack. . Only 2 pounds were injected per cubic foot. Aen, \ 
_ Experiment No. 16 consisted of some planks, creosoted by the Hay- -_ 
_ ford process, laid in 1872 in the basement floor of the factory of the © 
_ Blake Manufacturing Company. These were yet in an unusually pra 
state of preservation in 1882, although having” been in contact with | 
the flow of the tide since they were put down. 
Experiment No. 18 was tried by the United States gov ernment upon 
_ the U. S. steamer “‘ Vandalia.” This vessel was built in 1873, of timber © 
ereosoted by the Hayford process, and when examined in 1882 was quite 
‘sound, while other ships built at the same time of untreated timber had 
received and still required extensive repairs. There seems to be no 
7 question that when creosoting is well done it is effective. = 
es There must have been some careless work in experiment N No. 19, in C 
which some 12’ 14” timbers for” gun platforms were treated at 
bey Boston, and laid in 1874 at Fort Jefferson, Dry Tortugas, Fla. They 
80 rotted in 1878 that a cane was easily.thrust 


swabbed over with an oil rag, and that the first works erected in Boston 
_ for creosoting would not stand 10 pounds pressure to the square inch, 
ea is 2h Ry Experiment No. 21 illustrates how necessary it is to know all the ay 


before forming a a conclusion. ha Having been advised that favorable 


‘results had been accomplished at Rochester, N. Y., by the application of * 
= petroleum to farming machinery (experiment No. 21), the com- 


oe caused i inquiries to be made i in the oil regions as to the experience 


While on this subject we may allude to a New York inventor who did 
| iim 
— 
— 
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of Vou commities Nas heard stated that the timber waccimnly = 
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THE PRESERVATION OF ‘TIMBER. 

Some general information was obtained as to life of wooden oil 

tanks, duration of oil derricks, etc., etc., but it was rather indefinite, — 
At length a positive statement was received that on the Oil Oreck 


Railroad, conte — hed been found to extend the life of hemlock 


Dir oil, the small end down. This seemed das and definite, and 

the results promised | to be so important that one of your committee 

wer ent out to Titusville to inv vestigate. He found that no ties had ever 
actually by the above indicated, but that it 


completely saturated with patecloun; it out and spurted up 
3 beneath the ties upon the passage of en car, and here ties 12 or 13 
. years old were found to be as follows: _ 
Hemlock, slightly dozy outside, 
Bekok, 
White beech, dozy o outside, sound inside, 
White ash, sound and bright. 
Blackash, “ “ « 
Upona an adjoining side track, however, which had been used for loading» a” 
_ oil for two or three years, and subsequently used for other purposes, the 
: = ties were found to have been once saturated with oil, but the ground ia 
longer in that | condition. This side track was 9 years | 7 
hemlock ties, and these were badly rotted and in need of renewal. 
a: The conclusion drawn was that crude petroleum, by ae 
- moisture, would prove a preservative so long as it continually saturated — 
ft the wood, but that if merely injected once for all, its volatile nature 
| would result in its ‘evaporating out and leaving g the timber unprotected. 
, Experiments Nos. 22, 23 and 24 illustrate the difference between SS 
_ good and bad work. © Creosoting works at Galveston, Texas, creosoted i in i 


The result was not satisfactory. The blocks upon being examined in 


1881 showed that the creosote had penetrated the wood for about one- 
ea eighth of an inch only, and the center was dozy. Some other blocks, 

yever, furnished for a stable yard (experiment N 23), were of bastard 
or loblolly pine, , which, in its ordinary condition, is a very Ss = 
wood. These, when « examined in 1885, p prov roved to be perfec a 

and upon being split open were found to be creosoted to the center. 24 a & : 


above a winded tox tow vere to creosote the 


4 


— 
4 
— 
—— _ be wished to preserve timber with it; that the experience consisted in ia ‘i 
— ‘a observing the duration of ties in various side tracks on which crude oil 
was loaded, and where there was more or less dripping. 
— 
g 
— 
il 
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piles for the: railroad bridge over Galveston Bay, which is some 2 2 miles ; 
Tong. - This was in 1875 (experiment No. 24). In 1882, Mr. Temple, 
pee About one-half of the piles have been renewed, having been eaten — 
a ro. by the teredo, caused evidently by dishonest creosoting, for last year, 
Sets upon taking out the foundation of the draw bridge for the purpose of 
at replacing it with brick, it was discovered that only two piles had been 


attacked out of a selected lot of 74. 
a “The piles: were loblolly pine, known in most Southern States as ‘fox 
‘tail, or ‘old field’ pine, the life of which, not treated, is about - 
} No 25 and No. . 26) relate to the most 
and the complete success which has been 
achieved in this country. They cover the presery ation of timber both © 
against the teredo and against decay, in the bridges of the New Orleans 
ie and Mobile Railroad, by Mr. J. W. Putnam, whose detailed account — 
-is given in Appendix No. 13. . As this will be doubtless read in extenso, pee - 
it seems sufficient to say here that it proves conclusively that when suf- 
ficient and expense are incurred creosoting is 
Experiment No. 27 relates to some 10 000 Virginia pine ties, which 
: r were creosoted in 1875-6, ,and laid upon the Central Railroad of New 7 a 
Jersey, beyond Bound Brook. These ties were allowed to season sev eral k- 


oa are very little cut into by the rails. 


this connection, we may allude to “ Webb process ( experi- 
= ment No. 28), which dates back to 1871, and consisted in boring a hole 
, a lengthwise through the center of the tie or timber to be preserved, 
a Ta ‘stopping up the hole with a plug, and then by a lateral hole, filling the 
cavity with creosote oil; ; the lateral hole being aft afterward plugged 


with an iron screw, that the operation could be re company 


— 


. ae thus barreled up in the ties disseminated itself. much into the sap wood, | 
ee especially during the winter, when creosote congeals at about 60° F.. 
Experiment No. 29 consisted of two yellow pine ‘blocks, ereosoted 
Gy : wae 15 to 19 pounds to the cubic foot, which were furnished by Mr. 2 


months before being treated, and therefore absorbed the oil satisfac- ng 
torily. . They are now quite sound after seven or eight years’ exposure, 


if 
4 
ha 
a 
— 
a 
— 
4 
__-works by Mr. Andrews, of this committee, whose views upon creosoting __ 
A 
— 
is portable boring machine with which the holes were to be bored, and of — = 
granting licenses to railroad companies upon a royalty of ten cents a tie. \ 
i /As the pores of the wood are mostlv longitudinal with the grain, and are _ | eo 
= = 
a 


THE "PRESERVATION OF 
Andrews, , and with» two untreated blocks from the game stick 
for 698 days in Delaware Bay. At the end of that time the untreated 
4 blocks were largely destroyed by the teredo, and the creosoted blocks 
wane perfectly sound. © " It was also found that the latter had lost nothing oa 
in weight, thus indicating that the oil had any chemical or 
mechanical tendency of the watertoremoveit. 
_ The next five experiments (Nos. 30, 31, 32, 33 and 34) | all pertain ntl ay 
a 


te the Hayford process as carried out by Mr. Andrews, and applied to ties, ee 
fence posts, piles and plank. _ The results are all favorable, so far as the . 


___ Jimited time which has elapsed permits judgment to be formed. ae. 
Experiment No. 35 consists of some pine ties creosoted by Mr. Pat 


and laid in New Orleans, It be asserted that they 

will prove a success. 

_ Experiment No. 36 the on the Houston and 
_ Texas Central, in creosoting ties at their own works at Houston, Texas. “a - 
it has proved a success, and an interesting account of the ae 3 
given by Mr. M. G. Howe, in Appendix No. 15. nn 


_ Experiment No. 37 consists in creosoting the piles in n the long wags — 
_ across Lake Ponchartrain, New Orleans, for N. O. and N. Eastern R. a 
OR, , the extension of the Southern Railroad. The 


appears that there i is no process of wood preserving the effi. 


W. Putnam. 


but there is no process whose more bad work has been done, either 
from design or The reason of this will be apparent when 
_ Creosote now costs about one cent a pound, and the supply in 1 this a 
_ country is not equal to the demand, so that it has to be imported from — 
England. For protection against decay alone, it seems necessary to f 
a 708 inject by the present methods from 8 to 12 pounds pe per cubic foot, and = 
this represents as many cents per cubic foot for the antiseptic alone = 
a _ If we apply this to the smaller class of ties, averaging about 3 cubic feet _ om 
gach (and ties on many roads average 4 cubic feet), we have from 24 to a = 
ft. 36 pounds (or cents) of creosote required for proper injection. To this = hai 
a is to be added the cost of handling the ties and working the . plant, so 
7 _ that it may be said that properly to creosote ties will cost from 35 to 60 — a 
a cents apiece, in accordance with their size and the amount of oil im- 
jected. This cost in most instances will be prohibitory, and it will ill gen- 


to ms: the and to replace them at present 
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4 creosoting is the only method which insures success. Whether itwil 


to use and the activity of the 
Worms. Along th the Gr Gulf Coast, where the teredo cuts off a » pile in in eight 
months, there is no > question about the matter, and creosoting must be 
wi resorted to. In our Northern harbors, where piles are destroyed in from 
five to twelve years, each case will have to be considered on its own 
merits. . Where the sea water is fouled by sewage, or by the discharge — a 
= of gas works, or the fermentation ‘of vegetable refuse, such as the dust. we 
from an elevator, the teredo is inactive, or is driven away altogether, — 
as he requires reasonably clean water to exist. For the same reason, he 
wills not work much below the mud line. stated, that the 


— and it will not infrequently happen that it is praca in view _ 7 
= aay? cost and accruing interest, to let the teredo eat the nein then to incur 
a the expense of creosoting the timber to keep him out. | : 
Ss It seems to be established that it requires from ten to 1 paren pounds 

of creosote per cubic foot, depending upon the exposure, to protect — 
timber against the teredo. The total cost, therefore, may be estimated 
a : at 14 to 24 cents a cubic foot, or * $12 to $20 per 1 000 feet, b. m., for piles — 


There are works i in this country as follows 


..-Eppinger at and Russell. 
-New Orleans and Mobile 


OR SULPHATE OF Correr. 
name of Dr. Boucherie is applied to the process which 


wulie p pr essure. r, he also patented the ui use of sulphate 
_ copper, and his name became attached to the use of that antiseptic, it 
_ will be convenient here to classify experiments made with that substance — 


under 


Boucherie wa was a French who between 1 1836 


; preservation of timber. He tried many substances, and at first recom- 
mended the use of pyrolignite of iron, but subsequently ¢ used sulphate 
of copper, which he considered more effective. 


«His: first experiments were conducted by vital suction, that is, by 
“tapping the livi tree, ond the sap to carry up 
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‘THE PRESERVATION OF TIMBER. 


--~preserving g solution. — This was not found to give uniform or satisfactory 
-—presor and Dr. Boucherie then invented the process which bears his 
name. This was either by applying acap to othe end ofa 


saw ing a a log” nearly through in the middle, raising it at the 
— sO as to open the joint, —: a strip of tarred rope, or a 


band. 

‘This process, applied with a solution of about 1 1 pound of ‘sulpha 

_ of copper to 100 pounds of water, has been extensively applied i 

3 France for many years, with satisfactory results. eu It was found, howe a 
that to be successful it must be applied to freshly cut trees in the » s 

only, and that this involved so much delay, moving about, waste and — 

- annoyance, that it has now been abandoned. These difficulties would = 
be still greater in this country, in = N States the process 


re “On page 279 j is a list of the experiments which your committee have _ 
“4 been able to learn about, as having been made with sis of copper — 


Comments on SuLPHATE OF CoPpPER 


4 


- that in 1860, when he left that country, th the ties were still good and in 


We give herewith, in Appendix No. 16, an 1 interesting letter from Mr. 3 


teaanaes of the “gulphate of of copper process as introduced by Mr. W. 
Thilmany i in this / country. | They date back to 1870 (experiment No. 2), 
: when Mr. Thilmany was working and recommending the methods of 


describing the foreign methods — of copper, he 


much diluted by the sap, and when the same liquid was ‘used several 

times, the decaying substance of the sap, viz., the albumen, was reintro 
duced into the wood, and left it nearly i in its primitive condition.” a ; 
= ion He accordingly proposed a double injection, first by muriate of | 
_ barytes, and secondly by sulphate of copper, forced through by the 


Boucherie process, an and i it is that the ties of 1870, in ‘in experi-_ 
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3 THE PRESERVATION OF TIMBER. 


oe Subsequently Mr. Thilmany changed his mode of application to the | 
-_Bethell process of injecting solutions under pressure in closed cylinders, 
and probably the paving blocks for experiment No. 3 were prepared in 
that way. . The examination of them by Mr. , howev er, 


tains soluble salts of ‘copper, rer remov wable by y washing.’ 
It was expected that the double solution, by forming an insoluble f 
compound, would pe: an protection against the teredo, 


The when well ‘done, gave moderately satintactory results. 


‘Company, 3 in “Milwaukee coer te 7), was sound in 1882, after om 
six years’ exposure. A report by Mr. J. F. Babcock, a chemist of ie 5 
4 Boston (experiment No. 9), indicated favorable results, and the planks f 
in a rope-walk at Charlestown (experiment laid in 1878, were 
yet sound in 1882 

experiments on 1 railroad 10, 12, 


the Cleveland and Pittburgh | liailroad, ‘have shown the ties to be to be 
ing, and the results to be unfavorable. 
_ This applies to the sulphate of copper ‘and barium ‘process. s. Mr. = 
ae -‘Thilmany has patented still another combination, in which he uses a 
oulphate of zine and chloride of barium, which has been noticed 
_ Experiment No. 17 was tried on the Hudson River Railroad. Ite con- 
- gisted of 1 000 sap pine ties, which had been impregnated in the South, by 3 s 
7 a “the Boucherie process, with a mixture of sulphate of iron and sulphate of 


per, under Hamer’ 8 ps patent. ‘These ties were laid in the tunnel at 


New Hamburg, a trying exposure, and when examined, in 1882, several - 
. ae them were still in the track. The process, however, was tound tobe 


1 go tedi tedious t that nal was abandoned after a year’s trial, and has not since = 


— --: In 1882 Mr. a . Fladd, of St. Louis, patented a method, which is the ge 
4 inverse of the Boncheris (experiment No. 18). To the cap 


4 sucks up the preserving fluid through the pores or sap pairs of pra 
Quite a number of experimental ties mews been prepared i in | this way, ay 

various ch 
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them ; but late ex 

 ' q —_ and great things were expected of them ; 
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"plication upon anextensivescale. = 


Sh a A considerabl ble number o of modifications and appliances for working — 
¥." the Boucherie y process have been patented in this country ; but none — 
a them seems to have come into practical use, probably because of the a 
ey necessity for operating upon freshly cut logs, and the inconv enience of 
The table on page 282 gives a smnet as various experiments wi 


miscellaneous 1 substances. 


Wea. 2 and 3 ‘yelate to the Earle | process, from 
a ; nee results were nes from 1839 to 1844. It consisted in immers- 


It was first tested on some hemlock paving x blocks on Chestnut sheath, * 
Philadelphia, and for a time seemed to promise good results. Experi- 
ments with prepared rope, exposed in a fungus pit, by Mr. J ames Arch- — 
_ bald, Chief Engineer of the Delaware and Hudson Canal, seemed also 
The process was, therefore, ‘thoroughly tried at the 
Arsenal, where it was applied to some 63 000 cubic feet of timber, at a : 
cost of about 7 cents per cubic yfoot. The timber was used for various — 
‘ordnance purposes, and while it was found to have its life extended, as” 
would be expected from Ge known character of the 


ge The committee is indebted to General S. Vv. Benet, “Ohiet of Ord- - 


_— Banoe, for a full copy of the reports upon these experiments. Siren 
_ Experiments Nos. 4 and 7 represent the Hone process, which has been 


used for 1 mixing 1g lime mortar seem to resist decay has repeatedly 
oe suggested the use of lime for preserving timber. _ In 1840 Mr. W. R. 
— Engineer of the Philadelphia and Columbia Railroad, laid 
of its track on white sills, which had been soaked | for 


comparatively weak (52.5 by atomic weight, while ereo- 
Bac is 216), and from the extreme tediousness of three months’ soaking. pi ae 
Experiments Nos. 5 and 8 were with of i sometimes 


= 


and there is probably no question but that the life of the wood will be 
‘Whether the process will prove more convenient and economical than 
— 
if 

— 

j 

= 
_ ‘Similar experiments were tried on the Baltimore and Ohio in 1850, The 
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nished by Mr. L Hinckley, President of the Wilmington 
and Baltimore Railroad, to whom your committee is much indebted for ' 
mass of information on n the subject of timber preservation. 


copper in 1846, with chloride of mercury in 1847,and chloride 

x of zinc in 1852, going back to chloride of mercury, and again to — 
chloride of zine, using the latter | until 1865, then using creosote to pro- 


a. 2, creosoting), he has had millions of feet of timber and lumber 7 


2 aoa by the various processes, and has kindly placed at our disposal 
many y original — in manuscript ¢ and pamphlets which are now very ° 
Experiment No. was made by Mr. Ashbel Welch, former President 
this and consisted i in hemlock tenets sills 6 12 with 


Te but while the life of the timber was somewhat lengthened, . ; 
was concluded that the process did not pay, 

ae o ‘Salt has been experimented with numberless times. It is cheap, but 
le a . comparativ ely weak antiseptic, its atomic w weight being 58.8 in the 7 
th hydrogen scale, as against 135.5 for chloride of mercury, = 


par Experiment No. 9 is included in order to notice the well- known and 3 oo 


ancient process of charring the outside of ti timber. Tn this particu- 

lar case, se, the fence p posts after eharring were dipped for about 3 feet into 

ee mixture of raw linseed oil and pulverized charcoal, which prob- bs 7 
ably acted by closing the sap cells against the intrusion of moisture, 
oR which, as is is well know! n, » much hastens decay. ss posts, which had cond 


“1, 42, 43 and 44 did not, however, result as well, 
and numberless failures throughout the country attest that ~charring: is 
ingenuity has been wasted in devising and patenting 
3 for charring wood on a large scale to preserve it against decay. The pro- 


fA cess, however, is so tedious in comparison with the benefits which it a 


‘| {18745 Charring..- 


nothing is to be “expected from the process w: upon a large commercial 

= In 1857-8 Mr. H. K. Nichols tried sundry experiments (No. 10), : 
oe” Pottsville, Pa., , upon timber which he endeavored to impregnate - ith 
‘pyrolignite of iron by means of capillary action. “Similar experiments 


had previously been thoroughly tried in France Dr. but 


eston & Houston BR. 
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‘punt, and at its Owego shop for boring a 2- ‘ 
inch hole longitudinally through the center of bridge timbers. This con- 3 
Bei till 1870, when the works were burned, and in rebuilding them — 
= the boring machinery was not t replaced. The longitudinal hole allowed 
 & portion of the sap to evaporate without checking the ‘outside | of the = 
=e and undoubtedly lengthened its life. It is believ ed there are yet : 


In 1867 Mr. W. ‘Smith a method of 
by encasing it in vitrified earthenware pipes, and filling the space =2 
Poe een the | timber and the pipe with a grouting 0 of hydraulic o cemen 


at first that it was the process to railroad 
work, to fencing, to supports for houses, and to telegraph poles. But Be “_ 
after a . while the earthenware pipes were ‘displaced and broken, the pro- 


: was given up, and Galveston bridge is now creosoted. 
In 1868 Mr. 8. Beer patented a process for preserving wood by 


duals washing out the sap from its Having ascertained that 
 Dorax i is a solvent for sap, he mee 


and a sign-board treated in that way (experiment No. 13) was 
____ & long time, but when applied to large timber the process was found very 
tedious and slow, and no headway has been made in introducing a 
Experiment No. 14 was brought about by ac accident. Some years 
® it was discovered that there was a strip of road in the track of the 
is - Union Pacific Railroad, in Wyoming Territory, about 10 miles inlength, 
the ties do not decay at The Chief Engineer, Mr. Blinkins- 


"1868, ‘and “sent a "piece of it to the committee. is as sound ‘ands 
good deal harder than when first laid, 14 years before, while on som 


other parts of the road cottonwood ties perish in 2 or 5 years. — ha 


‘The character of the soil where these results have been observed ~ 


Caleium carbonate. . 


in analysis . 
‘Traces of phosphorus acid and ammoni 
é The following remarks made by the chemists wh who made the analysis — 


of ood arises from the presence in the wood of 
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i Iphate...... 1.70 | Organic matter........... 4. 
0.09 | Insoluble matter.......... 941.400 
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stances which are foreign to the woody fiber, but are iis in the 
juices of the wood while growing, , and consist of albuminous matter, — 


which, when beginning: to decay , causes also the destruction of the other 


of the means 1 to. prevent ent of wood by 

- decay i is by the chemical alteration of the constituents of the sap. = 

“This is brought about by impregnating the wood with some 

stance which either enters into combination with the constituents 3 of the 

gap or so alters their properties as to prevent the setting up of rast 

The analysis of this soil shows that it contains large quantities of 53 

substances (sodium, potassium chloride, caleium and iron) most 

i in the different processes of preserving or Kyanizing wood. . Italso 
srs | eoataina much inorganic matter, which also acts as a preserving agent. ale 
- _ Some of the ties so preserved have been transferred to other portions BE 


= a: the track, and some of the soil has also been transpor ted to other x he 


— localities, so that it is hoped that in the discussion which may be ex- — 

pected to follow this report, some further light will be ga on the 'S 

- subject, by an account of the results of these experiments. Agora 
Experiments: Nos. 15, 16, 17 and 18 are most instructive, sei convey a os 


In 1865 Mr. B.S. Foreman patented the application of a dry powder 5 3 


q - te preserving wood, which was composed of certain proportions of 
salt, arsenic and corrosive sublimate. This action was based upon | an 

_ experience which he had had, when, as @ working mechanic s of Ellisburg, ae 

A Jefferson County, N. Y., in 1838, he had preserved a water-wheel shaft _ 


by inserting such a compound in powder in the body of sais wood, and YP? 


ory of the action mn of his compound r wai 
bry 
“That all w rood before it can decay must ferment; that fermentation 
cannot exist without: moisture ; that the chemical or 


pound ; that capillary attraction must inevitably convey it the 


the arsenic and corrosive sublimate have rendered them insoluble; hence 
_ they remain intact while any fiber of the wood is left. eal AO . 
_ “The antiseptic qualities of arsenic are also well known, and have — i 
been known for centuries. Chemical analysis 0 of the suremmies ¢ of Egypt 
to- day. shows the presence of arsenic in large quantities in every portion — 
ie of their substance. _ Whatever other ingredients may have entered into 
_ the compound that has been so potent in preserving from decay the 
bodies a the kings of of Egypt, and even the linen vestments of their 
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timber, four feet apart, , to fil them w ith - the dry y powder, and to plug 
E them up with a bung. For railroad ties he bored two holes two inches — 
in diameter, six inches inside of the rails, and filled and plugged them, 


Fresh cut and were poopared by piling layers upon: each 
4 pounds to the thousand feet of lumber. ‘This: was allowed. to remain at 


a temperature of at least 458° F. until fermentation took ania when the. Bes 


succeed, and to some on the Chicago and Masthaustann:- where they 
. Beem | to have been lost sight of, being few in mE, so that iti com- 
mittee has not been able to learn the result. 
_ Great expectations were, however, entertained, and; a sale 
_ was made to various parties of the right of using the process, notably, — 
4 it is ‘said, to the Memphis and and Charleston Railroad for $50 000; and some 
a ten miles of ties were prepared on that road, when ie poisonous nature — 
of the ingredients used brought about disaster. a 
& _ Some shingles were prepared for a railroad freight house at East St. 
_ Louis, but all the carpenters who put them on were taken wags ill, and 


4 


The arsenic and effloresced from the ties along 
, Memphis and Charleston Railroad. Cattle came and licked them for ‘ 4 
the sake of the salt, and they died, so 0 that tl the he track for for ten miles was 
ane with dead cattle. The farmers rose ‘up in arms, and made == d 


= take up and burn the ties. The company promoting Foreman- 


submitted to the Board of Public Works of Washington, D and 
examined by its chemist, Mr. W. C. Tilden (experiment 19). He found . — 

’ the impregnation uneven, and the absorptive power high, but he did not 

finda any arsenic, though its use was claimed. 
ae The Samuel process (experiment 20) consisted in the injection, first, 
of a solution of sulphate of iron, and afterward of common burnt lime. a 
Mr. Tilden reported the wood to be brittle, and the water used to test 
oa the absorptive | power to have been filled with threads of fungi in ae 


‘The Taylor process (experiment No. 21) used a solution of salphide 
of of calcium in pyroligneous acid. It was condemned by Mr. Tilden. — 
The Waterbury process (experiment 22) consisted in forcing ina 
< a. solution of common salt, followed by dead oil or creosote. It was ae 


—— The mode of application used by Mr. Foreman was to bore holestwo = 
a 
— 
— 
process Was Orst applied to the timber and lumber forasteam- 
boat, and in 1879 the result was reported to be favorable. It wasthen 
— 
— 
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5, most of which hare been noticed in this report, 


committee has been n enabled to information of the results « of 


he pine paving blocks upon Pennsylvania avenue (experiment 23) e : 


were first kiln-dried, and then immersed i in a hot solution of sulphate of 


‘The spruce blocks on E street (experiment 24) were treated with | 


of zine, or, in other words, Burnettized; but mode of appli-— 


ps ef The | pine blocks upon Sixteenth street (experiment 95) were treated 


with the residual products of petroleum It is stated that 


“while other streets paved in the same year with untreated woods re- 


mained in faircondition, 


ot It has been stated to your ¢ committee that this result, which did much Sal 


ad 


bringing all wood preserving processes into’ contempt, “was 
4 ow ing to the very dishonest way in which the preparation 1 was: 


ee Through the kindness of the United States Navy TI 


; ae committee is enabled to | give ve the results of a series of experiments (Nos. — 


26 to 41, inclusive) which have been carried on at the Norfolk, Va., Navy 7 
Yard, for a series of years, by Mr. P. C. Asserson, Civil Engineer, U. 8S. 


N., to test the effect of various substances as a protection against i a 


-_teredo ‘navalis. It will be noticed that the application of two coats of 


a4 white zine paint, ‘of two coats of red lead, of coal tar and plaster ae 


_ Paris mixed, of kerosene oil, of rosin and tallow mixed, of fish oil and 
tallow mixed and on n hot, verdigris, of carbolic acid, of coal ead 


> he ¢ only favorable results have been that oak piles cut in the. month ~ r. 
January and driven with the bark on have resisted four or five years, 


or till the bark chafed or rubbed off, and that cypress snes well charred, ae a 


have resisted for nine years, 
merely 


“ 


7 


amount of prepared wood pavement in Washington, all of which 1s 
3 
— 
: 
| 
from three and a half to four and a half years the blocks were — 
ie : the contractors by which the latter were chiefly interested “how notto a — 
= 
thich has been stated 


under the head of creosoting, that nothing but the “ 
+a creosote, and plenty of it, is an effectual protection against the teredo, oe 
7 1 Numberless experiments have been tried abroad and in this country, and 


There are quite a number of other experiments which your committee 
has learned about which are here passed in silence. The accounts will : 
4 them are vague, or the promised results of such slight importance as - 
‘not to warrant cumbering with them this already too voluminous ae 

“The committee also forbears from discussing the merits of the many 
_ patents which have been taken out for wood preservation. It had pre- — 
x pared a list of them, and investigated the probable success of many of __ 
a them, but has concluded that it is better to confine itself itself to the: results 
of actual tests, and to stick to ascertained facts. 
Neither does the committee feel called upon to point out the qua fc 
: importance of the subject, and the economical advantages which will re- a 
from t the artificial preparation of wood as its price advances. They 
hope, however, that the members of this Society, in discussing this re- i 4 
a We shall instead give as briefly as possible the general conclusions _ 
we ha hove an as thes result of our protracted 


4 Decay or TIMBER. -4 


> ll Pure woody fiber i is s said by « chemists to i date of 52.4 parts of 
y carbon, 41 9 parts of oxygen and 5.7 partsof hydrogen, and to be the 
same in all the different varieties. If it can be entirely deprived of the — 
_ *sap and of moisture, it undergoes change very slowly, if at all. nee 
ex Decay originates with the sap. This varies from 35 to 55 per cent. — 
a of the whole, when the tree is felled, and contains a great many sub- 
i 1% stances, such as albuminous matter, sugar, starch, resin, etc., etc., with 
alarge portion of water, 
Ta. Woody fiber alone will not decay, but when associated with the sap, “a 
- fermentation takes place in in the latter (with s such energy as may depend | is 


~~ : upon its constituent elements), which acts upon the woody fiber and cy 


_ produces decay. In order that this may take place, it is believed that ie | 
there must be a concurrence of four ur separate conditions: 


E Ist. The wood must contain the elements or germs oi fermentation a 


when exposed toairand water, 


_ 2d. There must be water or moisture to promote the fermentation. ra 
_ 3d. There must be air present to oxidize the resulting products. Sy 4 x 
4th. The temperature must be ‘approximately | between 60° and 1002 = 
F. Below 32° F. and above 150° F., no decay occurs. a 


on 


2 .q When, therefore, wood is exposed to the weather (air, moisture and 


temperatures) fermentation and decay will take pines, unless 4 4 
_ the germs can be removed or rendered inoperative. ye 
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THE "PRESERVATION: on TIMBER 


= Experience has ‘that the of ‘the sap but 

does not prevent, the decay of wood ‘permanently. * It is 
necessary to poison the ; germs of decay which may exist, or may subse-— if 

_ quently enter the wood, or to prevent their intrusion, and this is the 


office performed by the various antiseptics, 


= need not here discuss the mooted gra between chemists, 


whether fermentation and dee: from 
gausis) or from the presence of living organisms (Bacteria, ete. but 
iz having in the preceding pages detailed the results of the application — ie8 
of various antiseptics, we may indic ate under what 


they can n economically be applied. 


a: In view of the differing cost of the various antiseptics used, and of the j 
of timber i in n this country, where it is much cheaper than in 


depends ‘almost wholly upon its subsequent exposure, 


If “the | ‘is to be in sea water, to the attacks of the 
-teredo navalis and ‘limnoria terebrans, ‘there is but one a antiseptic which 
aan be used with our present knowledge. This is creosote or ‘‘dead — “a 
5 oe oil, ” and the amount of it necessary depends upon the activity of | the 
_ leredo, or rather upon the length of time during the year when the > 
temperature of the water ‘renders them active. 
ae. In our northern harbors, probably 10 to 12 pounds of creosote to the 
cubic foot of timber are sufficient, but in southern seas it is —— 7 
to inject f from 14 to 20 pounds per ¢ cubic foot. 
Macy in n each case that this cannot well be discussed here. If the 
_ timber is to be exposed in a very wet situation, creosoting is also the | 
i best Process t to use. e It will cost from $10 to $20 ae 1 _ feet, b. m., 


“was formerly believed that the antiseptic properties of dead oil seen. - a) 
from the presence of and cresylic acid, but a very able 


the fact that the preserving properties of dead oil, aside 
the mechanical effect in keeping out moisture, are chiefly due to — 
_“ Acridine,” or one of the alkaloids or r bases | now known to exist in 3 
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THE PRESERVA 

exposure it is to be that of a railroad tie, creosoting is 
the most perfect process to use ; but i in view w of the | expense, it may be ee 
tion, as away from the seaboard creosote is not available, and transporta- — 
Sleepers of Baltic fir, unprepared, 9 feet long and 10x5 inches, gen- 3 


coat, in in England, about 90 cents each, unloaded, grooved 


into by « our foot-rail in . from 12 to 
years; and, ‘moreover, as the first of our ties, of corresponding 
_ timber, say hemlock or mountain pine, is only from 25 to 35 cents, we 
i cannot afford to spend an equal sum in preserving them; and creosot- 4 ‘ 
4 ing is notoriously m more here ‘than i in in England. 
that Burnettizing i is the way isable } process to use for ties at present 
in this country. This, if well done (and it is nearly useless to do it other- 
7 Beet will cost 20 to 25 cents per tie, and a discussion of the economical : 
to b expected therefrom be found in Appendix No. 17, 


r this being a report made by Mr. Chanute to the New York, Lake Erie — 
and Western Railroad in 1 1883, that ‘company allows to 


only does this salt render wood brittle (more so, it is believ ed, than 
chloride of zinc), but as the copper attacks iron vessels, its use necessi-— 
tates preserving cylinders of copper, and requires an expensive plant 

t hin, ‘The great defect of all mineral salts is that they are easily soluble in = eS 


SS - water, and s 80 V wash out in t time, and leave the timber _unprotecte 


a 
7 


_ the wood. What these may be worth must be determined by time, but 
the desirable combination for this countr y would seem to be the im- 


> the timber i is i be exposed in a comparatively dry situation, as in 
bridges, a trestle or a fence, | the results of this investigation indicate 
that Kyanizing is a good ‘process to use. It does not seem to impair 
i - the strength of the timber as much as Burnettizing, and the latter 
accordingly is not recommended for those parts of structures (chords, i: 
3 etc.) which are to bear tensile strains, 
< Kyanizing costs about $6 per 1 000 feet, b. m., , and success with it 
cannot be expec sted unless the work be well done. _ Caution will need 
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Sa. ; a chair under the double-headed rail, so that the latter does not cut into = ‘ 

Ve 
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regnauon the inside Ol the tie With some metallic sait tO poison the 

— 

— 

— * 

— 


The modes of preserving wo wood which hay been 

ist. Injecting i in closed cylinders ‘under pressure, 1 


=~ ‘8d. -Boucherie process, hydraulic pressure to the log. 
‘4th. Exposure to vapors. 
“5th. Absorption by capillary action. 


Ith. Charring. of heat. 
«8th. 


az the first is on all accounts the best, most effective, and most siya 
EP. It is believed to be nearly impracticable to use on a commercial scale . 


a It has already es stated that success in wood preserv vation has 
"heretofore been the rule in Europe, and the | exception in this 3 country, — 
s _ This has as chiefly resulted from the fact that, timber being cheap an and in- | 
terest high, it was generally more economical to let the wood rot than ” 
__ to go tothe expense of doing the work well, and the business accordingly 2 x 
‘drifted mainly into the hands of designing men and quacks. The ad- 
-vancing price of of timber, however, which has about doubled within the 
= last twenty years, and the decline in the rate of interest, which has 
"dropped about one-third within the same period of time, now make it — 
_ practicable, and in many cases necessary, to preserve wood against decay 
committee will therefore attempt to state the “principal ¢ con- 
— i ditions to be observed to achieve success, so far as they have been ~~ 
1, Select the appropriate process, in view of the intended 


. Select the more open-grained, porous and sappy eres of wood 


 ——- Antiseptics penetrate but little into the dense structure of white 
; os oak, burr oak and yellow or heart pine, e, and are of doubtful utility for 


white pine, chestnut or spruce, readily impregnate and pre- 4 


Sweet gum, Red oak, 
Gray oak, 
Water oak, 


Conprrtons oF ‘Success. 


Ree 
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Sour oak, = 
Cottonwood, 


Ma le. = 


Mr. J. B. Francis in Burnettizing that white birch with the 
bark on was well preserved, while in hewed white birch the decay wie a 
complete, probably because of the difference in density and enotrability 


of the sap wood and the heart wood. 
ey _ The experience of the English engineers is to the same effect, and as 
7" _ they prefer to employ for creosoting the more open- grained — sof 


It will be found that there are great differences in the ‘density | 
wood grown in various localities and sections of the country, 
8. Operate upon the cheaper woods. Not only is the preserving effect . 
Tess upon tl the more valuable kinds, but they are more durable naturally, oe 


and it is a whether at present prices it will pay to ] prepare 
For railroad ties it will be advisable to select the harder kinds of wood - 
- guard them against cutting into by y the rails, especially up upon curves, 
Preservation, however, materially adds to the natural hardness of ay 
timber, and it is found to resist cutting by the ‘rail, “under ordinary 
traffic, from 12 to 16 6 years. 
4, Extract the sap and as far as before injecting — 
_ the preservative. It is obvious that a liquid solution cannot be forced 
in, unless there is a place for it, and yet most of the failures of valuable 
a methods can be traced to neglect of this is obvious requirement. Timber a 
must be well seasoned either naturally or artificially before the antisep- 4 
- tie is injected, except in the case of the Boucherie presen, ' which can 


only be applied tofreshly cut logs, 
P..- Europeans operate, as has been stated, upon timber which has 


trouble in injecting the solutions. In this ‘country W we must operate 
"9 chiefly upon green or freshly cut timber, and hence must resort to steam- — : 
ing, if we use the pressure method of injection. Very good resultsare 


: 


make sure that its and strength are such as to injure 


the fiber of the wood ‘nor to 0 leave it 
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accomplished by steaming, but the work must be well done, and at such 
— 


“THE PRESERVATION OF TIMBER. 
8 In laying prepared ties or timber in the track —_—e them from 
_ moisture or water, as far as practicable, by draining the road-bed. Pro, 
9, Contract with none but reliable parties. As an inspection subse- 
quent to the doing of the work, short of chemical | analysis, does not 

7 establish the fact whether it has been well done, and the results cannot / 
be detected for some years, there will always be a great temptation to 
; do bad or careless work under contracts. The safe course, therefore; for i 

_ those who decide to have timber preserved is either : ete rie 


To do the work | themselves, ‘under of experts; 
ce B. To contract it at a sufficient price to honest and skillful parties, 
a an inspector at the works to note the daily working ¥ when the 
of the order will warrant it; or, 
i 6G. Contract the work on such terms that the p profits | shall ied 
: “upon the results te in preserving the wood against 


‘The question as to w hether it will pay to preserve timber against de- 7 


- cay seems to have been answered very positively in the affirmative in 
= Europe. _ There seems to be, indeed, no longer any question there : about 
~ aa preservation is looked u upon as quite a matter of course, and public 


a works which fail to avail of it are alluded to as neglecting an ~—$ 
this of ‘wood (except i in an 


upon ‘the price. where a white “oak tie 
owe enty-five cents and lasts eight years, if we spend twenty- -five cents 
more in preparing it so that it will last sixteen years, we but double the 
- fe as well as the cost, and ‘save only the expense of taking the old tie oa S 

t, und placing the new tie in the track, at the end of the first eight Bi, 


a” however, the oak tie costs seventy-five cents, and we can substi- : 

_ tute a hemlock tie, which would unprepared last three and a half years, 

aa cost thirty cents, ,and by pr prepar ing it extend its life to twelve years, 

at an additional cost of twenty-five cents, or even more, we then have a 

economy, both in first cost and in duration 
_ Inthe case of piles, which are cut off by the teredo in one or two 

- years, as occurs in our Southern harbors, the case is plain. They must a 


be creosoted, or great waste and increased expense will result. _ In cases 


'8 paper, ‘Appendix No. 6. "Discussion of Boulton, * os The e Antiseptic Treatme 
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can be Obtained the maintenance Of timber structures and cross-tles, > 3 
preparing them artificially to resist decay, while in other sections 
— 
4 
a 
— 
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depend partly upon the value of the which the sustain 
whether it will pay tocreosotethemornot, 
ieee In the case of bridges and trestles, much will depend upon the ~: 
_ posure, and the cost of maintenance, as well as upon the proximate exe 
heustion of suitable timber in the vicinity, and upon contemplated 


the aiieeeiea wear from traffic will also have to be taken into account. _ 
5 ees The most important factor will be the exposure (wet or dry), and con- 
sequent rate of decay. Thus all brewers find it very economical to 
7 serve their floors ; and mills, bleacheries, dye-houses, ete., largely resort 
1 4 to artificial preparation of timber because of their exposure to slopping — 
_ of water, and consequent moisture in heated apartments. 
} ‘The engineers and managers of the several works, ther therefore, will have 
to figure up for themselves, i in view of the local circumstances of tale 


7 


both of finance and of expediency, those eventual economy. 
- ne Hitherto, aside from the past cheapness © of timber, the principal o 0 


The committee hopes that this : report of th ults ¢ of its investiga 
tions during the past five years will have done something toward re- 
_ moving the above mentioned obstacles to an important economy, but 

_ there still remains the objection that the results to be accomplished ar’ 

somewhat remote, while the expenditure must be immediate, a 

_ Railroad managers naturally want to obtain immediate returns. 


They 
do not like to burden the revenues of the current | year for the benefit of 


“that goes out now, even if it promises to save two or three dollars in the 
future ; yet, now that close competition requires every possible e economy — 


* be availed of, that railroads must more largely depend upon saving — a 


and that ‘companies in good standing can obtain new capital 
: > aa expense-saving appliances at four and one-half or five per | “cent. a 


a year, the time has probably arrived, in view of advancing prices and a 


scarcity of tin of timber, when some leading railroads will take steps to pre a 


Computations of the 1 money saving | to be effected will be fou 


THE PRESERVATION OF TIMBER. 
: 
— 
economy of artificial treatment is sufficiently attractive to inducethem 
i oe a Cae _ The great consumers of timber are the railroads, and the managers of ee 
— 
ee 4 ss tion as to what results could be confidently expected, and the conflicting = 
ete bi: claims of the promoters of various modes of treatment, each of whom 
— 
2. 
— 
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he former, that i in 1878, ‘out of 

_ sixty millions of sleepers on the German railroads, twenty-five millions 
were impregnated, and that even with the extraordinary length of life 3 
ql stated fo for r unprepared ties” (13.6 6 years for oak and 6.1 for fir and pine), 
eo. had the remaining thirty- -five millions of ties been impregnated, there — 

__- would have been a resulting economy of about one million of dollars a _ 

year, or some thirty-three per cent. on the cost of renewals. 

a Es ‘ This estimate is understood as having resulted ina material extension © 


of tie- -preserv ing in Germany, notwithstanding the fact that ‘metallic ties 


have already been largely introduced inthat country, 
=: regards the latter, a simple calculation shows that the time has ". 


not yet arrived when they can profitably be introduced in this country. — 
- ‘They will cost, laid in the track, about $2.50 each, and were they to last” | 
_ forever (the estimated life in Germany is 20 to 40 years), the interest ——— ‘ 
the cost, at 5 per cent., would be 12} cents a year a tie, or more than the 


annual charge of an unprepared white oak tie, costing TT conte in the the 


If, instead of 13.6 years for oak, and 6.1 years for fir and pine, un- 
"prepared, which life is said to obtain in Germany (probably in conse- 
_ quence of more thoroughly drained and ballasted road beds than our 
- own), We assume & life of 8 years for oak, and 4 years f for mountain pine 
and hemlock, as in noting accord with experience in this country, we 


Fank’ paper, when oak sells at 50 cents, at 
cents a tie: 


ie 25 cents « eac h ‘to impregnate them, we then have for lives of oe 


‘PRESERVED Tigs. 


_ When, however, the prices have advanced to a cents for the oak, : 
a 30 cents for the hemlock, we Puss with the same life and cost of a 


— 
— 
® 
ay — 
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— 
a 15.000 000 oak, @ 50 6. = 
20 000 000 hemlock, @ 25 = $5 000 000 — 
— 
20.000 000 hemlock, 50 c. = $10 000 000- 


"15 000 000 oak, @ $1 = 000 000 -- 16... 


20 000 000 hemlock, @ 55 c. = $11 000 000 8. 


‘This illustrates how the economy of as th 


above mode of is not strictly accurate. It omits the 
ties, and it also omits the cost of periodical renew ae which would i in 
crease the cost ofthe unprepared ties, 

Various have been employed for ‘computing the economy of 

Local conditions and _ considerations 80 


ms - interest account, which would increase the cost as against the prepared 


i in the prennioes. Your committee submit, however, three 
for such calculations in the appendix. se 
Appendix No. 18 is an estimate of the economy r of creosoting ties, by 


: a of what imovensed life is necessary in onder to justify a ‘certain rate of ex- 
in preserving timber, by Mr. Harrod, also of this ¢ com 


him 


— 5 000 000 oak, $2906 250, 
— 
— 
urnis. Jelech, then ich 
4 kinds Of Mr. Ashbe to the Society 4 


